Direct measurement of renal sympathetic nervous activity in high-fat diet-related hypertensive rats.
The elevation of renal sympathetic nervous activity (SNA) is a possible cause of blood pressure (BP) elevation. Although a high-fat diet (FAT) often induces BP elevation in animals, the effect of FAT on renal SNA in animals is not consistent between studies. Thus, we compared the basal levels of efferent renal SNA and BP in FAT- or high-carbohydrate diet (CHO)-fed rats. Twenty-four male Sprague-Dawley rats were fed FAT (P/F/C=20/45/35% cal) or CHO (20/5/75) from 5 weeks of age. After 20-21 weeks of feeding, a 24-h urine sample was collected to measure sodium excretion. The next day, blood (0.2 ml) was withdrawn from a femoral artery, and basal efferent renal nerve discharges and mean arterial pressure (MAP) were recorded under anesthesia. Immediately after the experiment, abdominal (epididymal, perirenal and mesenteric) adipose tissues were dissected. Total abdominal fat weight was significantly greater in the FAT group than in the CHO group. The plasma level of leptin was significantly higher in the FAT group, but blood glucose and plasma insulin levels did not differ between the two groups. MAP and renal SNA were significantly higher in the FAT group. In addition, the ratio of urinary sodium excretion to dietary sodium intake was significantly lower in the FAT group than in the CHO group. The data suggest that the increased renal SNA may contribute to BP elevation in FAT-fed rats. The present study firstly demonstrated that renal SNA was elevated with FAT-related BP elevation.